Abstract. In this study we used photographs of tree crowns to test whether the assessment methods for tree defoliation in Switzerland have changed over time. We randomly selected 24 series of slides of Norway spruce with field assessments made between 1986 and 1995. The slides were randomly arranged and assessed by three experts without prior knowledge of the year when the slide was taken or the tree number. Defoliation was assessed using the Swiss reference photo guide. Although the correlations between the field assessments and slide assessments were high (Spearman's rank correlation coefficient ranged between 0.79 and 0.83), we found significant differences between field and slide assessments (4.3 to 9% underprediction by the slide assessors) and between the slide assessments. However, no significant trends in field assessment methods could be detected. When the mean differences between field and slide assessments were subtracted, in some years, field assessors consistently underpredicted (1990, 1992) or overpredicted defoliation (1987, 1991). Defoliation tended to be overpredicted in slides taken against the light, and underpredicted for trees with more than 25% crown overlap. We conclude that slide series can be used to detect changes in assessment methods. However, potential observer bias calls for more objective methods of assessment.
Introduction
In the 1980s the fear that there would be a large-scale forest decline in Europe led to the establishment of national, and later international, forest health inventories in Europe and in North America (Burkman and Hertel, 1992; Hall, 1995; Müller-Edzards et al., 1997) . In addition to the identification in those inventories of known pests and diseases, indicators of tree vitality are also assessed. 'Crown transparency' (U.S.A. and Canada) or 'crown defoliation' (Europe) were the chosen key parameters to be used in these inventories. So far no alternative key indicator that can readily be assessed in large-scale inventories has been proposed. The major draw-back of these key parameters is that they are visually estimated by observers and are therefore prone to assessment error (Köhl, 1991; Strand, 1996; Dobbertin et al., 1997; Solberg and Strand, 1999; Wulff, 2002) . Until now, no exact crown transparency measure has been developed, although some automated procedures have been proposed and are currently being evaluated (Strand, 1990; Mizoue, 2002; Mizoue and Dobbertin, 2003 is visually assessed by observers (commonly in classes of 5%). As changes in tree crown conditions are of major concern, it is important to know whether any observed changes are actual changes in tree condition or are simply due to changes in the assessment methods.
In Switzerland crown defoliation was first assessed in 1984 (BFL/EAFV, 1985) . Since 1985 assessment has been carried out on a systematic grid of permanent sample plots as part of the Swiss Forest Health Inventory (SFHI). Between 1985 and 1995, a steady increase in observed defoliation was noted for most species (Brang, 1998;  Figure 1 ). The reasons for this increase are still not known. It is possible that these changes are at least partially due to a shift in assessment method. Such changes in the assessments may be due either to a wanted or an unwanted change in methods (Redfern, 1997; Landmann et al., 1999; Lorenz et al., 1999) or to variability of the observer teams (Köhl, 1991; Innes et al., 1994; Dobbertin and Ghosh, 1998; Solberg, 1999) .
In this study we used a time series of slides of Norway spruce taken between 1986 and 1995. The photographed trees had also been assessed for crown defoliation in the field. To test for evidence of a shift in assessment methods we compared the actual field assessments with assessments made from the slides by three experts.
